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(57) Peo>epaT: 

M3o6peTeHne npeAHa3HaneHO Ana KOHTpona 

KaMeCTBa >KHBblX CM6npefl3BeHHblX BaKl\UH. 

KyiibTypbi cn6npe«3BeHHbix LUTaMMOB 
npeABapnTe^bHO i/icnbiTbiBaioT in vitro Ha 
cnoco6HOCTb k TOKCMHOo6pa30BaHHK) b cpeAe 
Kancynoo6pa30BaHMfl. 0"ro6paHHbie M3 hhx 
KynbTypbi c OTHocnTeribHbiM coAepwaHweM 
Tox+KOE 95-98% noABepraiOT ceneKL\nn Ha 



AByxcnoi^HOM arape. BbiAenafOT kojiohmm, 
o6pa3yKDii^ne 30Hbi reMO/iH3a 2-8 mm nepes 
18-24 h. OTo6paHHbie TaKMM o6pa30M KynbTypbi 
noABepraiOT ncnbuaHMflM i/i oL^eHKe 
KynbTypHO-MopcjDonornHecKMx cbomctb , 
6e3BpeflHOCTM n nMMyHoreHHOCTM in vivo. 
H3o6peieHne coxpamaeT BpeMfl h 3aTpaTbi Ha 
ncnbuaHnq BaKi^MHHbix urraMMOB, BbiAeneHHbix 
M3 hmx cy6KyribTyp n roTOBbix Batons. 6 Ta6n. 
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(54) METHOD OF SELECTION OF ANTHRAX VACCINE STRAIN CULTURES AND VACCINES PREPARED OF 
THEREOF 



(57) Abstract: 

FIELD: microbiology. SUBSTANCE: anthrax 
strain cultures are tested preliminary in 
vitro with respect to their capability to 
produce toxin in medium of capsule 
formation. Selected cultures at relative 
content of Tox + KOE 95-98% are subjected for 
selection on bilayer agar. Hemolysis 



zone-forming colonies (size is 2-8 mm) are 
isolated in 18-24 h. Selected cultures are 
tested and evaluated with respect to their 
cu Itu re-morpholigical properties, harmless 
and immunogenicity in vivo. Invention can be 
used for quality control of living anthrax 
vaccines. EFFECT: decreased time and cost 
for vaccine strains, subcultures and ready 
vaccines testing. 6 tbl, 6 ex 
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H3o6peTeHne othocmtch k MeAHUMHCKOM 
MHKpo6nonorviM n MOJKeT 6bJTb Mcnonb30BaHO 
npn pa3pa6oTKe, npon3BOflCTBe v\ Kompojie 
KanecTBa >KMBbix cM6npefl3BeHHbix BaKLiMH. 

OCHOBHbIMM TpeOOBaHMHMM RT\ft BCeX >KMBblX 
BaKiJHH, B TOM HUCfie M cn6wpeH3BeHHbix, 
HBnfllOTCfl BWCOKafl >KM3Hecnoco6HOCTb 
mmkpo6ob B HMX M MMMyHonorviMecKaji 

3C}>Ct)eKTHBH0CTb. 

flna OT6opa Han6onee MMMyHoreHHbix m 
nepcneKTMBHbix cy6Ky/ibTyp Ann npoM3BOACTB3 
cn6npefl3BeHHbJX B3kiimh, a Taiwe Ann nx 

KOHTpO/lfl Heo6xoflMMO BbinonHeHMe TpyAOeMKMX 

m AnHTenbHbix no BpeMeHu MOibiTSHMM, 
cB5i3aHHbix c ncnonb30BaHneM 6onbworo HMcna 
na6opaTopHbix wmbothwx [1]. 

B npoijecce npoM3BOflCTBa WMBbix bskljmh Ha 
mx KaMecTso oKasbiBaioT BnnflHMe TaKne 
4)aKTopbi, KaK cocTas cpeAbi Bbipai^nBaHMfl n 

peKMM Ky/lbTMBUpOBaHMfl MHKpo60B, VCnOBMfl 

nnocf)nnbHoro BbicywMB3HMfl m nocneAyiomero 
xpaHeHUfl npenapaTa. Ko/iMMecTBO KMBbix 

MHKpo60B B BSKLJMHe flBJlfleTCfl OCHOBHbIM 

noKa3aTeneM Ana oijeHKM ee KanecTBa Ha Bcex 
OTanax npnroTOB/ieHM« n eAMHCTBenHbiM, Ha 
ochobshmm KOToporo npoAnaioT cpoK toahocth 
AnnTeribHoxpaHUBLLierocji npenapaTa: comacHo 
Tpe6oBaHM«M B03 a^h npoAneHMH cpoxa 
toahocth Heo6xoAMMO coAep>KaHne b 
npenapaTe He MeHee 50% WMBbix cnop ot 

MCXOAHOrO MX KOJlMHeCTBa. 

Me>KAy TeM, ksk noKa3biBaeT 

npOM3BOACTBeHHblM OnbIT, CepMM BaKI^MHbl, 

M3roTOBneHHbie M3 OAHoro m Toro >Ke lutsmms no 
eAMHOM TexHonorMM m coAep>KaLi4Me OAMHaKOBoe 
KoriMMecTBo >KMBbix cnop, OT/iMMafOTCfl Apyr OT 
Apyra no MMMyHonorMHecKMM cBOMCTBaM m 
CTa6MnbHOCTM b npouecce xpaHeHMfl. (Ipmhmhom 
SToro nBJifleTCfl HeoAHopoAHOCTb mx KneTOMHoro 
cocTaBa no CBOMCTBaM, KOTopwe bhocat cbom 
BKnaA b MMMyHonorMHecKyio aKTMBHOCTb 
npenapaTa [2, 3]. 

HSBeCTHO, MTO MMMVHOreHHOCTb >KMBblX 
B3K14MH HaXOAMTCfl B 06paTHOM 33BMCMMOCTM OT 

mx peaKToreHHOCTM. PeaiaoreHHOCTb xmbhx 
CM6Mpe^3BeHHbix B3K14MH onpeAenaeTcfl Mano 

M3yHeHHblMM AeTepMMHaHT3MM BMpyneHTHOCTM 
XpOMOCOMHOrO npOMCXOKAeHMfl, B MaCTHOCTM 

npoTea3aMM [4, 5]. B pa6oTe [5, 6] 6bino 
noKa3aHO, mto HenpoTeo/iMTMHecKMM BapMaHT 
KynbTypbi cM6Mpe«3BeHHoro BaKi^MHHoro 
LUTaMMa Sterne 34 F 2 ooTiaAan 6onee BbicoKOM 

MMMyHOflOrMHeCKOM SCpC^eKTMBHOCTbfO, neM 
MCXOAHbIM LUTaMM, 06liaAaKDLLlMM 

n poTe on mthhsckom aKTHBHOCTbfo [6]. 

HccneAOBaHMflMM [3] 6bino BnepBbie 
ycTaHOBneHO, mto neL\MTMHa3Han m 

reMOJIMTMMeCKafl aKTMBHOCTM CM6Mpe^3BeHHOrO 
MMKp06a B3aMMOCBfl3aHbl. H3BeCTeH phq pa6oT, 

nocB^LLieHHbix o6pa6oTKe MeTOAOM M3yneHMfl 
KnoHaribHoro cocTaBa KynbTyp CM6npefl3BeHHoro 
MMKpo6a [7], MX CnOC06HOCTM K 
TOKCM H006pa30B3H M K0 [8], 06pa30BaHMf0 30H 

reMoriM3a [9, 10]. Bee 3tm MCcneAOBaHM^ 
npoBOAnriM c qeribK) M3y^eHMfl cTpyKTypHotf m 

Q>yHKU,M0H3nbH0tf OpraHM3aLlMM B036yAHTe/lfl 

cm6mpckom fl3Bbi, Ana cosAaHMfl HOBbix 

BblCOKOSCfxfceKTMBHblX MeTOAOB M CpeACTB 
AHarHOCTMKM, npO0M/iaiCTMKM M JieMeHMfl 

MHcfieKUMM. Ho ohm He pewaiOT npo6neMbi 
HaAe>KHoro OT6opa BaKL^MHHbix oiTaiviMOB m mx 
cy6Ky/ibTyp An« npoM3BOACTBa CM6Mpefl3BeHHbix 

B3KI4MH C BblCOKMMM MMMyHOreHHOCTbK) M 
CTa6MflbHOCTbK). 

HaM6onee 6jim3kmm k 3aHBnjieMOMy 
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M3o6peTeHMK> no cymecTBy m Ha3HaMeHMio 
narifleTCfl cnoco6 McnbiTaHM« m olichkm 

CM6Mpefl3BeHHblX LUTaMMOB M BaKl^MH, 
BKHIOMatOLLlMft MAeHTMC^MKaLlMSO LUTaMMOB no 
BMAHMblM npM3H3K3M (pOCT Ky/lbTypbl, 

cnoco6HOCTb k reMonM3y, MyBCTBMTeribHOCTb k 
CM6Mpefl3BeHH0My 4)ary, OTcyTCTBMe 
Kancynoo6pa30BaHMfl, MyBCTBMTeribHocTb k 

aHTM6M0TMKaM), MX 6e3BpeAHOCTM , 

CTa6MJ1bHOCTM 6MOJ10rVlMeCKMX CBOMCTB M 

MMMyHoreHHOCTM, onpeAe/iweMbix in vivo. (IpM 
3Tom MCKnioMaiOTCfl LUTaMMbj, cnoco6Hbie K 
reMoriM3y Ha nMTaTenbHOM arape no XoTTMHrepy 
[1]. 

HeAOCTaTKaMM npoTOTMna flBJiflMDTCfl 
HeAOCTaTOHHan MMMyHoreHHOCTb m 
CTa6MJibHOCTb QTo6paHHbix cy6KyribTyp m 
BaKLiMH nocne M3roTOBneHMfl m xpaHeHMfl, 
6ojibiuo^ pacxoA na6opaTopHbix >KMBOTHbix, 

AHMTe/lbHOCTb MCnblT3HMM. 3TM HeAOCT3TKM 

oSycjioBfieHbi TeM, hto MccneAOBaHMio 
noAne>KaT Bee 6ecKancy/ibHbie KynbTypbi, cpeAM 
KOTopbix MoryT 6bJTb m He o6naAaiOLAMe 

MMMyHOJlOrMHeCKOM 3C|)CfieKTMBHOCTbK). KpoMe 

Toro, npM 3tom He yHMTbiBaeTCfl T3K0M c^aiaop, 

KaK KJieTOMHbIM COCTaB MMKpo60B, BJIM^KDIAMM Ha 

MMMyHoreHHOCTb m CTa6nnbHOCTb npenapaTa. 
L4ejibK) M3o6peTeHMP «BrifleTC5i noBbnueHMe 

MMMyHOreHHOCTM M CTa6M/lbH0CTM BaKL^MH npM 

coKpau^eHMM BpeMeHM m 3aTpaT Ha McnbiTaHMfl 

CM6Mpefl3BeHHblX B3KL\MHHblX LUTaMMOB, 

BbiAeneHHbix M3 hmx cy6KynbTyp m roTOBbix 

B3KL\MH. 

riocTaBJieHHSfl i^erib rocxvwbqtcr TeM, hto 

KynbTypbi CM6Mpe«3BeHHblX BSKL^MHHblX 
LUT3MM0B M M3rOT0BneHHbie M3 HMX B3KL\MHbl 

npeABapMTenbHO McnbiTbiB3fOT in vitro Ha 

CnOCO6H0CTb MMKpo6HblX KneTOK K CMHTe3y 
3K30TOKCMH3 H3 MMMyHOAMC|)43y3HOM CpeAe A™ 

BbmBneHMfl K3ncyno- m TOKCMHOo6pa30BaHMfl, 
Aanee OTo6paHHbie M3 hmx cy6KynbTypbi c 
OTHOCMTenbHbiM coAep>KaHMeM Tox + KOE 
(KonoHMeo6pa3yiOLUMX cauhmu,) He MeHee 95 - 
98% ot o6mero mx HMcna noABeprafOT 
AononHMTenbHOM ceneKtiMM Ha AByxcnoMHOM 
arape aha BbiAeneHMfl KonoHMv^, o6pa3y*omMX 
30Hbi reMonM33 2 - 8 mm nepe3 18 - 24 h. 
OTo6p3HHbie tskmm o6pa30M KynbTypbi 
noABepraKJT AanbHeMLUMM McnbiTaHMflM c 
oi4eHKOM mx KynbTypsnbHO-MopcponorMMecKMX, 

6MOXMMMHeCKMX M APyrMX BMAOBblX CBOMCTB, 3 

TaiOKe mx 6e3BpeAHOCTM in vivo no 
cyLqecTByioLueM cxeMe. 

riO OTHOLUeHMK) k npoTOTMny M3o6peTeHMe 
MMeeT cneAyK)Li4Me OTnMHMTenbHbie npM3HaKM. 

HcnbiTaHMe KynbTyp Ha cnoco6HOCTb 

MMKpO^HblX KneTOK K CMHTe3y 3K30TOKCMH3 H3 

MMMyHOAn0c}3y3HOM cpeAe Ana BbmBneHMfl 

KSncynO- M T0KCMH0O6p330BaHMfl, oT6op 

KynbTyp, coAepxaLUMX He MeHee 95 - 98% 
Tox + KOE, m nocneAyJOLL\afl M3 ceneKi4M« Ha 
AByxcnoMHOM arspe c 3p KpoBM 6ap3H3 

BblAeneHMfl KOnOHMM, 06p33yK)l4MX 30Hbl 

reMonM3a 2 - 8 mm nepe3 18 - 24 m. 

Uenecoo6p33HocTb Mcnonb30B3HMfl 
OTnMMMTenbHbix npM3H3KOB o6ycnoBneHa 

CneAyK)LL\MMM CO06pa>KeHMflMM. 

B xoAe MccneAOBaHM^ CM6Mpe«3BeHHbix 

LUT3MM0B Heo6xOAHMO yCTSHOBMTb, flBnJUOTCfl 
nM OHM nSTOreHHblMM M K3K0B3 CTeneHb MX 
nSTOreHHOCTM (BMpyneHTHOCTM). OCHOBHbIMM 

o>3KTop3MM naToreHHocTM B03byAHTenfl 
cm6mpckom A3Bbi HBnflioTCfl Kancyns m 
3K30TOKCMH. 3tm Asa qbaKTopa naToreHHocTM 
npoAyuMpyiOTca mmkpo6om in vivo b xoAe 
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naTorornHecKoro MHc^eKi^noHHoro npoL^ecca b 
opraHM3Me MyBCTBMTenbHoro k cm6mpckom H3Be 
KMBOTHoro nnn MenoBeKa, a raioKe in vitro npn 

Ky/lbTklBMpOBaHMM Ha UCKyCCTBeHHblX 

nuTaTe/ibHbix cpeAax b ycnoBMflx, 
MOAennpyKDi^nx BHyrpeHHiOK) cpefly 
MaKpoopraHM3Ma. 

WTaMMbi cn6npefl3BeHHoro MMKpo6a 
pas/iMMaioTCfl no npc-AyKLjMM stux cfiaicropoB, mto 
b pesynbTaTe onpeAenaeT mx pa3Hyio 
BnpyneHTHOCTb. flocneAHiOK) mo>kho OLjeHMTb in 
vivo no Be/iMMMHe LD 50 (A03e cn6npefl3BeHHbix 
MMKpoSoB, Bbi3biBaioiMMX rn6enb nonoBMHbi OT 

B3HTblX B OnblT >KMBOTHblX) MJ1M no L 

(A03e,Bbi3biBaK)L4eM rn6enb Bcex B3HTbix a onbiT 
KUBOTHbix), a TaioKe in vitro, no HanuMMK) w 
xapaicrepy npoAyKL|MM Kancynbi m 3K30TOKCMHa. 

3K30TOKCHH., KpOMe TOrO, flBnfleTCfl OCHOBHbIM 

qbaKTopoM HMMyHoreHHocTM y 6ecKancyjibHbix 

BaKL(HHHblX LUTaMMOB. 

Ot6op xynbTyp CM6npe«3BeHHbix BaKi^nHHbix 
LUTaMMOB npoBOAHTCfl no HannHkiK) m xapaicrepy 

npOAyKUMH 3K30T0KCHHa M OTCyTCTBMK) 

Kancynoo6pa30BaHna c ncnonb30BaHneM 
nMMyHOflMcf)ct)y3H0M cpeAbi, npeAno>KeHHOM b 
pa6oTe [8] Ana myvemn BnpyneHTHbix 

LUTaMMOB. 

flonoriHUTenbHOM HeManoBawHOM 
xapaKTepucTHKOM naToreHHOCTM 
cn6npe^3BeHHbix mmkpo6ob HBrmeTCfl mx 

reMOJIMTMHeCKafl aKTMBHOCTb. 

Bbi6op MeTOfla nccneAOBaHun KyribTyp 
cn6npefl3BeHHbix MMKpo6oB no nx 
rGMoriMTMHecKoCi aKTMBHOCTH c Mcnonb30BaHMeM 
AByxcnoPiHoro arapa, cornacHO pacoTaM [9, 10] 
, o6ycnoBfieH TeM, mto ynyqwaeTCfl nwdpdpywn 
reMonnTHHecKMX npoAyKTOB, BbipaoaTbiBaeMbix 

CH6npe«3BeHHblMk! MMKpo6aMH, M MCKflfOHaeTC^ 

nHrn6npy*oLuee Bnn^Hne Aecf)n6pMHnpoBaHHOM 
kpobh. 3tot MeTOA no3BonaeT He ToribKo 
AMcfDcfDepeHL^MpoBaTb B036yAWTerm cn6npcK0M 
^3Bbi ot 6jin3KopoACTBeHHbix cnopoo6pa3yioinMX 
canpoctDHTOB, ho m cpaBHMBaTb OTAeribHbie 
CM6npefl3BeHHbie LUTaMMbi no ypoBHfo mx 

reMOflMTMHeCKOM aKTMBHOCTH. 

TaKMM o6pa30M, ncnonb30BaHneM 
3aaBnfieMbix oTnuHMTeribHbix npM3H3KOB 
AocTuraeTcyi OT6op KynbTyp c 3aAaHHbiMM 

CBOMCTBaMU, 06ecneHHBaK)LAMMM BblCOKHe 

noKasaTenki MMMyHoreHHOCTH m cTa6nnbHOCTM 
BaKi^MH, m MCKTiK)HaK)TCfl ncnbiTaHMfl in vivo 
HescjDc^eKTMBHbix KynbTyp, mto cHiwaeT 3aTpaTbi 
BpeMeHu v\ pacxoA naooparopHbix >KMBOTHbix. 
3ayiBnfleMbiPt cnoco6 mo>kho ncnonb30BaTb npi/i 
OTGope nepcneKTMBHbix Ana ncnonb30BaHMfl b 
npon3BOACTBe KynbTyp cn6npe^3BeHHbix 

BaKL\MHHblX LUTaMMOB M flflR KOHTpOnfl BaKLJMH 

KaK b nponecce mx M3rc>TOBneHMfl, TaK m nocne 
mx ATinTenbHoro xpaHeHMa. 

KvnbTypbi, coAep^auine MeHee 95% 
Tox + KOE mjim coBceM He npoAyunpy*OLAMe 
3K30TOKCMH, a TaioKe He o6pa3yhouine 30H 
reMonnsa Ha AByxcnofiHOM arape c 3p 6apaHa 
nepe3 18 - 24 m, qbopMnpyioT KonoHMM I Tuna m 
cooTBeTCTBeHHO o6o3HaMaHDTCfl Kax KyribTypbi I 
TMna. 

KyribTypbi, coAepwamkie He MeHee 95 - 98% 
Tox + KOE m o6pa3yK)LL\ne Ha AsyxcnoMHOM 
arape c 3p 6apaHa 30Hbi reMonM3a 2 - 8 mm 
Mepe3 18 - 24 m, qbopMnpyiOT kojiohmm II Tuna n 

COOTBeTCTBeHHO 0603HaMaK)TC^ KaK Ky/ibTypbi II 

Tuna. 

KyribTypbi I Tuna AaiOT TunnHHbiM pocT Ha 
6yribOHe XoTTMHrepa b bma© >KryTa M3 tohkhx 
BoriOKOH, TpyAHO pa36MBaioLL\erocfi npn 
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BCTpaxHBaHMH. Ha arape XoTTMHrepa nepes 18 - 
22 m nHKy6aL\HM npH TeMnepaType 37°C ohm 
o6pa3yioT KpynHbie (3 - 5 mm), nnocKMe, 
MaTOBbie, LuepoxoBaTbie kojiohmm, c KpynHbiMM 
crnaxeHHbiMM 3aBMTKaMM Ha mx noBepxHOCTM, Ha 
Asyxcno^HOM arape nepe3 18 - 24 m soHbi 
reMonn3a OTcyTCTByioT. 

KyribTypbi II TMna Aa»OT TMnnHHbi^ pocT Anfl 
cn6Mpe«3BeHHoro MMKpo6a b 6yribOHe 
XoTTMHrepa b BMAe "KOMomra BaTbi", nerKO 
10 paseMBaiou^erocfi npM BCTpaxMBaHMM c 
o6pa30B3HMeM roMoreHHO^ My™, Ha arape 
XoTTMHrepa nepe3 18 - 22 h MHKy6aLiMM npM 
TeMnepaType 37 °C ohm BbipacTafOT b BMAe 
Men kmx (ao 2,5 mm) BbinyKJibix, 6necTHiAMX, c 

HeTKMM KpaeM KOJIOHMM, C MeriKMMM KpyTbIMM 

3aBMTK3MM Ha mx noBepxHOCTM, npM noceBe Ha 
. AByxcnoMHbiM arap c 3p 6apaHa o6pa3yioT 30Hbi 
reMoriMsa 2 - 8 mm Mepe3 18 - 24 h. YpoBeHb 

npOTeOJIMTMHeCKOi^ aKTMBHOCTM y MMKpo60B 

KyribTyp II TMna HecKoribKO HM>Ke, neM y 
KyribTyp I TMna. 

3aflBrmeMbiPi cnoco6 ocy^ecTBrifieTCfl b 
cneAyfouiefi nocneAOBaTenbHOCTn: KyribTypbi 

CM6Mpe513BeHHblX BaKLlMHHblX LUTaMMOB 

npoBepfliOTCH Ha cpeAe An« BbiflBneHMfl 
Kancyno- m TOKCMHoo6pa30BaHMfl [8] , M3 hmx 
OT^MpajoTCfi cyGKyribTypbi, y KOTopbix 
TOKCMHOo6pa30BaHMeM o6naAaK)T He MeHee 95 - 
98% MMKpo6Hbix KrieTOK nonyriflL^MM; 
0T06paHHbie cy6KyribTypbi McnbiTbiBaioT Ha 
AByxcnoMHOM arape c 3p 6apaHa m 0T6MpaK)T 
KonoHMM c 30Hofi reMoriM3a 2 - 8 mm nepe3 18 - 

24 m (kojiohmm II TMna). CoAepxaHMe b 
nepeAaBaeMOM ati^ npoM3BOACTBa 
cn6Mpeji3BeHHbix BaKL^MH KynbType KrieTOK, 

QbopMMpyiOLLlMX KOTIOHMM II TMna, AOJDKHO 5blTb 

He MeHee 95 - 100%. 3to o6ecneHMBaeT 

CTaGMJlbHOCTb BaKL^MHbl npM JlMOqbMJIbHOM 
BblCyiilMBaHMH M ATlMTeflbHOM XpaHeHMM. 

Bo3Mo>KHocTb npaKTMHecKoro 
ocyLL^ecTBneHMfl m sqbcpeKTMBHOCTb 3afiBriaeMoro 
cnoco6a MnriKDCTpMpyioTCfl npMMepaMM 
npaKTMHecKoro BbinoriHeHMfl. 

llpMMep 1. TOTOBMriM OlOpHbie B3BeCM 

peq^epeHc - npenapaTa BaKi4MHbi CTkl, neTbipex 
BapMaHTOB BaKUMHHoro LUTaMMa 228/8 m nflTM 
6e3KancyribHbix BapnaHTOB LUTaMMa 228, 

CeneKHMOHMpOBaHHblX B Ka^eCTBe B03MO>KHblX 
HOBblX B3KI4MH, npM BblCeBe M3 KOTOpblX Ha 

naujKax c arapoM XoTTMHrepa 0opMMpoBanocb 

25 - 50 KOnOHMtf. TOTOBMriM HaLUKM c 
MMMyHOAHCjD(|)y3HOft CpeAOM B COOTBeTCTBMM C 

pa6oTOM [8], 3aceBariM Ka)KAbiM M3 BapMaHTOB Ha 
10 - 20 HaLueK, noceBbi noMeLL\ariM b 
aHaspocTaT, M3 KOTopbix BbiKaMMBariM 25% 
B03Ayxa m 3aMeH5iriM ero yrneKMcribiM ra30M. 
noceBbi MHKy6MpoBariM npn 37°C b TeneHMe 48 
m, 3aTeM ManiKM M3BneKa/iM M3 aHaspocTaTa m 
nepeHOCMriM b xonoAnribHMK, BbiAep>KMBariM npM 
+4°C b TeneHMe 3 cyT, nocne nero mx 
npocMaTpMBanM npM ecTecTBeHHOM ocBeu4eHMM 
Ha TeMHOM qboHe, nonb3yacb nMCTOM nepHOM 
6yMarM. noACHMTbiBann oGmee HMcno KonoHMM, 
HMcno KonoHUM, oKpy>KeHHbix opeonaMM 
MMMyHonpei4MnnTai4MM, m onpeAenyinM mx 
npoi^eHTHoe coAep>KaHMe Ana KaDKAoro M3 
60 BapMaHTOB. roTOBMnn B3BeCM c co a© pwa H m e M 
10 6 cnop b 0,5 Mn Ana Bcex BapMaHTOB m 

T3KMMM A033MM MMMyHM3MpOBanM nOAKO>KHO no 

30 MopcKMX cbmhok, c Macco^ Tena 330 - 350 
r, Ha Ka>KAyK) KynbTypy. Hepe3 21 cyT Ka)KflyK3 
rpynny >KMBOTHbix 3apa>KanM noAKO>KHo 
CM6Mpefl3BeHHblM TeCT-LUTaM mom 71/12 BTopan 
BaKL^MHa L4eHKOBCKoro, b o6-beMe 0,5 Mn, A03aMM 
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10 2 , 10 3 , 10 4 , 10 5 m 10 6 xcviBbix cnop, no 6 
>KMBOTHbJX Ha KSOKAyiO AQ3y. B KanecTBe 
KOHTpon« 3tmm Me LUTaMMOM 3apaa<anM 30 

HGBaKLlMHUpOBaHHblX MOpCKMX CBMHOK nOflKTOKHO, 

8 o6"beMe 0,5 mji, A03aMM 10, 10 2 , 10 3 , 10 4 , 
10 5 >KMBbJx cnop, no 6 acMBOTHbix Ha Kawyio 
Aoay. Mepe3 10 cyT noflCHHTWBa/in muctio 

BbDKMBUJHX >KMBOTHblX OT K3Mf\0\A SapawatOLLietf 

Aoabi n BNHUcnRnki LD 50 no PuAy m MeHny Ann 

BaKL^MOHUpOBaHHbJX H HeBaiqUOHMDOBaHHblX 
MODCKMX CBMHOK. BblMMCJlHTlM MHA6KC 

nMMyHMTeTa (l/IH), KOTopbiM paBeH OTHOLUeHMK) 
LD50 3apawaioLLLero wTaMMa Ana 

BaKI4MOHHDOBaHHblX HCMBOTHblX K LD50 3TOrO Me 

ujTaMMa Ans HeBaicu>ioHMpoBaHHbix modckmx 
cbmhok. flapannenbHO no stom Me MeTOflMKe 
onpeAe/iflnn mhaskc MMMyHMTeTa Ana 
peqbepaHC-BaKLiMHbi CTH. Pe3ynbTaTb» 
npMBeAeHbi b Ta6nMLie 1 . 

ripuMep 2. B Mam km lleTpM HariMBann no 20 
mji pacnnaBneHHoro 1%-Horo arapa (Difco) Ha 
0,9%-hom pacTBope x/iopMCToro HaTpMH. nocne 
3acTbiBaHMfl ero Ha/iMBa/in BTopbiM cnoeM 5 mji 
0,6 arapa (Difco) Ha 0,9%-hom pacTBope 
xnopMCToro HaTpMH, coAepwaLnero 6% OTMbiTbix 
spMTpoi^MTOB 6apaHa. nocne 3acTbiBaHMH 
BepxHero cnoa arapa Ha naiiiKM 3aceBanM 
cnopoBbie B3Becn CBe>KenpMroTOBJieHHbix 

CM6Mpe«3BeHHblX BaKLlMH, y KOTOpblX 

coAep>KaHMe Tox + KOE b nonyn^MM, 
0T06paHHbix no npuMepy 1, cocTaBnano He 
MeHee 95 - 98%. flnn Ka>KAOM BaKLiMHbi 
Mcnonb30BanM 3 - 5 naiueK lleTpM c 
AByxcnoMHbiM arapoM, Ha KOTOpbie 3aceBanM no 
0,1 mh cnopoBOM" B3BeCM M3 pasBeAeHMH, 
o6ecneHMBaK)LLiero pod Ha arape XoTTMHrepa 
20 - 50 M3oriMpoBaHHbix KonoHMM. MaiuKM neTpM 
noMeu^a/iM b TepMOCTaT npM TeiunepaType 
37 °C. Mepe3 24 m npM noMomM MMnnMMeTpOBOM 

nMHe^KM M3Mep«nM LLIMpMHy 30Hbl HM3MH3 
SpHTpOl^MTOB BOKpyr BbipOCUJMX KOnOHMM. 
OT6Mpa/lM KOJIOHMM C UUMpMHOM 30Hbl 2-8 MM 
(KOnOHMM II TMna) M nOACMMTblBa/lM MX npoi^eHT 
b M3yHaeMOM KynbType (Ta6n. 2). 

npMMep 3. BaKLiMHy CTH, npMroTOBneHHyio 
M3 Ky^brypbi I TMna m KynbTyp II TMna, 
OTo6paHHbix no npMMepaM 1 m 2, McnbiTbisanM 
Ha ypo>KaMHOCTb cnop npM BbipaLLiMBaHMM 
KynbTyp Ha cpeAe TnaACTOHa-OMnAca, Ha 
CTaGnnbHOCTb nony^eHHbix cnop k HarpeBaHMK) 

AO 80°C 20 MMH M K nMOCf)MJlbHOMy 

BbicyiuMBaHMfo, a TaioKe onpeAenytfm mx 

MMMyHOreHHbie CBOMCTBa B COOTBeTCTBMM c 

peKOMeHAai^MAMM [1]. B stom cnynae Ana 

KOHTpona McnonbsoBanM BaKqMHy 

CTM-pecf)epeHC. Pe3ynbTaTbi npMBeAeHbi b 
Ta6n. 3. 

npMMep 4. BaKLiMHbi M3 pa3Hbix 

CM6Mpe^3BeHHblX BaKl4MHHblX LUTaMMOB, 

M3roTOB/ieHHbie M3 KynbTyp I m II TMnos, 
OTo6paHHbix no npMMepaM 2 m 1, McnbiTbiBanM 
Ha CTa6MnbH0CTb cnop k HarpeBaHMio ao 80°C b 
TeneHMe 20 mmh. Pe3ynbTaTbi npMBeAeHbi b 
Ta6n. 4. 

(IpMMep 5. BaKL^MHbl, M3rOTOBXieHHbie M3 

pasHbtx LUTaMMOB, a TaioKe KynbTyp I m II TMnoB 
stmx Me LUTaMMOB (oToSpaHbi no npMMepaM 1 m 
2), npoBepMnM Ha MMMyHoreHHOCTb b 

COOTBeTCTBMM C peKOMeHAaU,MHMM [1]. 

napanneribHO no stom we MeTOAMKe 
onpeAen^nM mhackc MMMyHMTeTa Ana 
KOHTponeM-pec|)epeHc-BaKi4MHbi CTH, CTM OCO 
cyujKM 1989 r., CTH KOMMepMecKOM. Pe3y/ibTaTbJ 
npeAcraBJieHbi b Ta6n. 5. 



npMMep 6. CepMM BaKUjMHbi CTH Ha pa3Hbix 
cpeAax BbicyujMBaHMn, KOTopwe xpaHMJiMCb 7 
neT npM 37°C m npM oamh3KOBOM 
)KM3Hecnoco6HOCTM cnop b hmx, coAepwa/iM 

Da3HOe KOJIMMeCTBO MMKD06HblX K/ieTOK, 
C})OpMMpyK)LLlMX KOJIOHMM II TMna, MCnbFTblBa/lM Ha 

MMMyHonorMMecKyjo scjHfceKTMBHocTb. flna 3Toro 

BaKUjMHMpOBaHHblX 1 MJ1H. KMBblX Cnop MODCKMX 

cbmhok Ha 21 cyT 3apa)Ka/iM BMpyneHTHbiM 
cn6npefl3BeHHbiM LUTaMMOM 81/1 b A03ax 1000 M 
10 10000 >KMBbix cnop, no 1 2 kmbothwx Ha KawAyio 
A03y. Pe3ynbTaTbi npeAcrraBneHbi b Ta6nMLie 6. 
TaKMM o6pa30M, KaK noKa3a/iM pe3y/ibTaTbi 

MCnblTaHMM CM6Mpefl3BeHHblX B3KL1MH, 

M3roTOB/ieHHbix M3 KynbTyp II TMna, OTo6paHHbix 
no npeAnaraeMOMy cnocooy, ohm MMejoT 
15 3HaMMTeribHbie npeMMyoiecTBa no ypowaMHocTM 
cnop, mx CTa6MnbHOCTM* npM HarpeBe ao 80°C 

20 MMH, nMOCf)M/lbHOM BblCyLLIMBaHMM, 

AnMTenbHOM xpaHeHMM, a TaioKe no 

MMMyHOreHHblM CB0MCTB3M. 

Hcnonb30BaHMe M306 peTe h m w no3BonMT He 
20 TonbKo yBenMMMTb MMMyHonorMHecxyK) 

3(})Ct)eKTMBH0CTb M CTa^MnbHOCTb 

CM6Mpe«3BeHHblX BaKL^MH, HO M nOBblCMTb 

HaAe>KH0CTb mx kohtpojih b npoi^ecce 
npoM3BOACTBa, a TaioKe aTTecTaqMM BaKi^MH 
25 nocne MCTeneHMn ocHOBHoro cpoKa mx toahoctm. 
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(MeTOflUMecKHe peKOMeHAaqnn). - CTaBpononb: 
1989, 40 c. 

OopMyna Li3o6peTeHMfl: 

Cnoco6 oT6opa KynbTyp cn6npefl3BeHHbix 

BaKUMHHblX LUTaMMOB M M3rOTOBJlGHHblX M3 HMX 
BaKI^MH, BKJlKDMaiOLl^M^ MX MCnblTaHMfl Ha 

KynbryparibHo-Mop4)oriornMecKMe m 
SnoxuMnnecKne cBotfcTBa, a TaioKe 
6e3BpeflHOCTb u HMMyHoreHHOCTb in vivo, 
oTnuMafOLi^ni^cfl Tew, ^to KyjibTypy 



cn6npefl3BeHHbix BaiqHHHbix nuaMMOB m 

M3rOTOBJieHHbie M3 HMX BaKLJHHbl 

npeflBapnTexibHO ncnbiTbiBaK)T in vitro Ha 

CnOC06HOCTb MHKpo6HblX KJ16T0K K CHHTe3y 

3K30TOKCMHa Ha MMMyHOflncfx^ysHO^ cpeAe A^fl 
BbiflBneHUfl Kancyno- m TOKcnHoo6pa30BaHM5? v\ 

OT06paHHbie M3 HMX C OTHOCMTeflbHblM 

co a© p>Ka h m e m Tox KOE 95-98% m noABepraiOT 
ceneKL^MM Ha abvcjiomhom arape Ana 
BbiAeneHMH kojiohmK, o6pa3yioi^MX 30Hbi 
reMonn3a 2-8 mm nepea 18-24 h. 
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Ta6n m Lia 1 



No 
n/n 


Ha3B3HHe CM6Mpefl3BeHHOM 

BaKquHbi, BapnaHTa 


MHTepBan, b kotopom 

HaXOflMTCfl 

FipoueHTHoe 
coAepwanvie 
Tox'KOE, % 


CoflepjKaHne 
Tox'KOE b 
n3yMaeM0M 
npenapaTe, 

% 


HHfleKC 
MMMyHHTeTa 


1 


CTM-pecjDepeHC (KOHTponb) 


64-100 


86 


47,7 


2 


228/8, BapnaHT 10 




100 


26230 


3 


228/8, BapnaKT 20 


II 


88,8 


13630 


4 


228/8, BapnaHT 17 


II 


64 


13630 


5 


228/8, BapnaHT 9 


11-63 


63 


22,6 


6 


228, Bapwam- 6 


J*. 


40 


31,7 


7 


228, B3pnanT 7 




11,7 


10,2 


8 


228, BapnaHT 2 


1-10 


2.3 


2.0 


9 


228, BapnaHT 4 


N 


1,2 


1,0 


10 


228, BapnaHT 3 


n 


1.0 


1,0 



Ta6nnua2 



Ha3BaHwe cn6npefl3BeHHofi 

B3KI4MHbl 


Koji-bo 
onpeAe- 


CoAepwa- 

Hue 
Tox'KOE b 


KneTOHHbiCi cocraB 
mhkpo6ho^ nonynnMMM 

M3YMaeMblX BaKMMH 






n3yMaeMOM 


KonMHecTBO 


KOJlUMeCTBO 






npenapaTe, 


kojiohmCi 1 


KOHOHMPi II 






% 


Tvina, % 


Tuna, % 


CTM (KOMMepnecKayi Ana ntOAefi) 


10 


95,7±0,3 


15,4±3,7 


84,6±2,1 


55 (KowiMep^ecKa^ Ana whbothwx) 


5 


100 


0 


100 


CTM-nP (SKcnepuMeHTanbHbie 


13 


100 


4,0+2,3 


96,0±3,8 


cepnn) 










228/8 (3KcnepnMeHTajibHbie cepwn) 


16 


98,3±3.7 


8,0±0,8 


92,0±0,8 


Sterne34F 2 (aKcnepMMeHTanbHbie 


I 5 


100 


0,2±0,1 


99,8±0,1 


cepnn) 








69,0±7,8 


MxTMMaH (OKcnepMMeHTanbHbie 


5 


97,4+2,1 


31,0±6,9 


cepnn) 
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Ta6nnua3 



Ha3BaHne 

BaKUHHbl 


CoAepwa- 
Hne 

KOHOHntf II 

Tuna b 
npenapaTe, 

% 


ypowati 
cnop c 300 
mji cpeAbi 
rnaACTOHa- 

cDMnAca, 

MJ1PA- 


CHiiKeHne 

MMC/ia 
KMBblX 

cnop nocne 
nporpeBa 
npn 80°C 

20 MMH, % 


CHMweHMe 
Hucna 

NWBblX 

cnop b 
npouecce 
nnocfrnjin- 
3ai4^n, % 


MHAeKC 
MMMyHHTeTa 


CTM (n3 Ky/ibTypbi I 
Tuna) 


0 


162 


28,6 


51,6 


457 


CTM (M3 Kynbiypbi II 
Tuna) 


100 


264 


17,6 


40,7 


1332 


CTM (KOMMepMecKan 
Ann n\onev\) 


He onpeAenann 


911 



o 
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Ta6nwL|a4 



ro 

CO 

to 



Ha3BaHne cn6npeH3BeHH0ft 

B3KL|MHW 


CoAepwainwe 
b npenapaTe 

icneTOK, 
cfcopMMpytom 

MX K0J1OHMH II 

Tuna, % 


KOJIMMeCTBO 

onpefle/i6HM« 


CHuweHHe 

Hucna 
WMBbix cnop 

nocne 
nporpeBa 
npM 80°C 20 

MHH., % 


t-KpmepMfi 
CTbiofleHTa 
npn AOBepn- 

Te/lbHOM 

MHTepBane 
p = 95% 


CTM (KOMMep^ecKaa /via 

CTM (M3 KynbTypw 1 Twna) 
CTM (M3 Kynbiypbi II Tuna) 


84,6±2,1 
0 

100 


7 
9 

10 


13,1±3,1 

37,6±6,5 
6,6±2,3 


1,-2=3,41 
t,4>=1,68 
t 2 . 3 =4.36 


CTM-flP (M3 ncxoflHoro 
urraiviivia) 

^ 1 Kl (M3 KyflbTypbl \ TWnaj 

CTM 


99,5±0,5 
0 

100 


14 

5 
5 


32,5±5,4 

37,4±17.7 
7,9±4,0 


t 2 . 3 =3,23 


£.£010 {in3 KCXOflHOiO 

oiTaMiwa) 

228/8 (M3 KynbTypw II Tuna) 


92,0+0,8 
100 


12 
5 


37,2±6,1 
5,6±2,1 


1^=2,41 


55 (KOMMepMecKaa, ana 

WMBOTHblX) 


100 


3 


15,9±5,8 





Ta6n w qa 5 



Ha3BaHne cn6upefl3BeHHOM 

BaKMUHbl 


KOJIMHeCTBO 
KTieTOK B 

npenapaTe, 
cfcopMwpytoiiiMX 
KonoHwn II Tuna, % 


MHA6KC 

MMMyHMTeTa npn 
3apa)KeHMM tcmt- 
luraMMOivi 71/12 
BTopaq eaKMUHa 
UeHKOBCKoro 


npuMe^aHne 


CTM-pe45epeHC 

CTM (M3 KynbTypw I Tuna) 

CTM (H3 KynbTypw II Tuna) 


He onpeflenann 
0 

100 


6720 
4362 
45290 


OnbiT Ns1 


228/8 (M3 KyjibTypbi I Tuna) 
228/8 (M3 KynbTypw II Twna) 
CTM (KOMMepMecKa^ 
BaKMMHa, flnn ntofleii) 


0 

100 
86,4 


2742 
10160 
4840 


Onbrr Nte2 


CTM-nP, C-3 
CTM-nP, C-4 
CTM-OCO cyiuKM 1989 r. 


99,5 
100 
83,2 


363 
417 
331 


OnbiT Nfi3 



o 
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Ta6/iuua6 



HaaBaHwe 
eaKUWHW 


Ko/i-bo 

KMBblX 

cnop, 

Mflpfl, B 1 
MJ1 


CoAep>KaHMe 

MHKp06HblX 

KneTOK, 
4>opMnpyiou4 

MX KOJ10HMH 

II Tuna % 

|| frill U | J\m 


MMMyHoreHHbie cbokctbo 


(IpuMeMaHne 


BbDKMJlO 
>KMBOTHblX OT 

3apa>KaK)U4eM 
A03W 1000 
wmbwx cnop 
BMpynGHTHoro 
uiraMMa 81/1, 
% 


Bbwotno 

XHBOTHbJX OT 

3apa>KaioineM 
10000 
jkmbwx cnop 
BnpyneHTHor 
o ujTaMMa 
81/1,% 


O 1 V\, vw (Ha 

Monvi6AeH0B0vi 

cpeAe) 




1? 

1 


25 


16,6 


BaKUMHa 
xpaHnnacb 7 

neT npw 
TeMnepaType 
37°C 


CTH, c-12 (wa 
caxapo- 
>KenaTM hobom 
cpene) 


2,76 


54,9 


68 


30,0 
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